S quamous cell cancer of the anus (SCCA) is a rare disease with a projected incidence for the year 2009 of 5000 cases in the United States. 1 Over the past 3 decades, the incidence of SCCA has increased by approximately 90% in men and 40% in women. 2 The risk of SCCA is 120 times higher in human immunodeficiency virus (HIV)-infected patients. 3, 4 With the advent of highly active antiretroviral therapy (HAART), the survival of patients with HIV infections has significantly increased. Unfortunately, the risk of developing SCCA, unlike other HIV-associated cancers has not been impacted by the introduction of HAART. 4, 5 SCCA is also associated with human papillomavirus (HPV)-infection and may be preceded by high-grade anal intraepithelial neoplasia. Both high-grade anal intraepithelial neoplasia and anal HPV infection are highly prevalent in high risk groups such as HIV-infected patients. The problem of HPV-related cancers has also not declined among HIV-positive patients in the antiretroviral therapy era. 6 Therefore, the incidence of SCCA in HIV-infected patients is expected to continue increasing.
Nigro et al established mitomycin, 5 fluorouracil (5-FU) concomitant with radiotherapy as the standard treatment for SCCA. 7 Subsequent randomized trials confirmed that the 5-year colostomy-free survival and overall survival (OS) rates of patients with SCCA treated with chemoradiotherapy were 61% to 71%, and 71% to 78%, respectively. 8 -10 The incidence of severe toxicities in HIV-negative patients associated with this regimen is relatively high and includes hematologic toxicity (18%-26%), dermatologic toxicity (47%-56%), and acute GI toxicity (33%-47%). 8 -10 The management of SCCA in the HIV-positive patients is complicated by the immune suppression from the HIV infection and the potential interaction between HAART and chemoradiotherapy. Several retrospective series of SCCA patients with HIV infection on HAART have been reported with conflicting results. Some series have reported comparable survival for HIV-positive and negative patients with SCCA. 11, 12 Oehler-Janne et al reported comparable survival with a higher risk of local recurrence in HIV-infected patients. 13 Other series have found a higher incidence of toxicities in the HIV-infected patients and worse outcome. 14, 15 In the absence of prospective randomized trials, there is currently no consensus on the management of SCCA in HIV-infected patients. The aim of this study was to compare the treatment regimens, toxicity, and survival of HIV-positive patients with SCCA to HIV-negative patients treated at our institution between 1991 and 2007.
MATERIALS AND METHODS
The study proposal was approved by the Wayne State University Institutional Review Board (IRB), which ensures procedures that are Health Insurance Portability and Accountability Act (HIPAA) compliant and that maintain patient confidentiality.
Using the Detroit SEER Registry, we then identified all patients with invasive SCCA treated at the Karmanos Cancer Institute/Wayne State University between 1991-2007. We retrospectively reviewed the charts of these patients and collected information regarding: age, gender, race, stage of cancer, HIV status, the CD4 count at the time of diagnosis, and use of HAART.
Detailed information regarding the chemotherapy and radiotherapy administration was collected. Standard dose chemotherapy was defined as mitomycin C at 10mg/m 2 and 5-FU at 750 to 1000 mg/m 2 /d for 4 to 5 days on weeks 1 and 5 of radiation. Patients receiving a lower dose of mitomycin C or 5-FU were considered to be treated with reduced dose chemotherapy. Standard radiotherapy dose was considered as 45 Gy or higher delivered to the primary tumor as well as the inguinal and pelvic nodes. Similarly, patients who received a lower dose of radiation therapy were considered as treated with reduced dose radiotherapy.
Toxicities were graded using the NCI Common Toxicity Criteria Version 2.0 manual and compared between HIV-positive and HIV-negative patients. Response duration (RD) was defined as the time from first documentation of response by digital rectal examination or anoscopy to date of relapse or date of last tumor assessment. OS was defined as the time from date of diagnosis to date of death or last contact date.
Statistical Methods
Baseline patient characteristics and toxicities were described with summary statistics. Standard Kaplan-Meier estimates of the censored RD and OS distributions were computed. Due to sometimes modest sample sizes (or numbers of events), survival statistics (eg, median, 1-year rate, etc.) were estimated more conservatively using linear interpolation among successive event times on the Kaplan-Meier curves. 16 All point estimates were accompanied by 90% confidence limits whenever feasible. Censored RD and OS distributions were compared between HIV-positive and HIV-negative patients via the log-rank test. Table 1 summarizes the characteristics of 45 patients with invasive SCCA treated at Karmanos Cancer Institute between the years 1991-2007. Of these 45 patients, 13 were HIV-positive. Similarly to previously reported series, the SCCA patients with HIV infection at our institution tended to have a younger age, higher prevalence of males, and higher proportion of African Americans than the HIV-negative group. All 13 patients with HIV infection were on HAART. Their median CD4 count at the start of treatment was 232 (range, 125-460). There were no patients with severe HIV infection based on CD4 counts Ͻ100 cells/mm 3 . Both the HIVpositive and the HIV-negative group were balanced according to their stage at initial presentation. Table 2 summarizes the treatment for the 45 patients with invasive SCCA. Chemotherapy was not given to 2 patients with HIV infection (1 due to end stage kidney disease and 1 lost to follow-up). The majority of the patients received mitomycin C and 5-FU (11 in the HIV and 28 in the non-HIV group). The 4 patients who did not receive mitomycin C and 5-FU were treated as follows: 2 with 5-FU, 1 with cisplatin and 5-FU, and 1 with oxaliplatin and 5-FU. Due to concerns regarding the tolerability of concurrent chemoradiotherapy, a reduced dose of chemotherapy was used in 6 (54%) HIVpositive patients and in 3 (12%) HIV-negative patients. These dose reductions were planned prior to the first cycle and not due to observed toxicities. The reduced doses of mitomycin C and 5-FU ranged from 5 to 7 mg/m 2 and 600 to 750 mg/m 2 /d, respectively. Two patients did not receive radiation therapy. The administered radiation doses for the HIV-positive and HIV-negative patients were 45 to 59 Gy and 45 to 63 Gy, respectively. Radiation interruption was needed in 58% of HIV-positive and 42% of HIV-negative patients. Therefore, as a group HIV-positive patients received less chemotherapy but similar radiotherapy treatment as compared with the HIV-negative patients. Table 3 summarizes the grade 3 and 4 observed toxicities in 36 patients treated with radiotherapy or chemoradiotherapy by HIV status. Toxicity data was not available on 9 patients in the HIV-negative group initially treated outside our institution. The most common toxicities included dermatitis, diarrhea, myelosuppression, dehydration, and nausea. Except for acute radiation dermatitis, the incidence of grade 3 and grade 4 toxicities was similar between patients with HIV-infection and patients without HIV infection.
RESULTS

Patient Characteristics
Therapy
Toxicities
Relapse Site, Response Duration, and Survival Table 4 and Figure 1 summarize the relapse status, RD, and OS for the 45 patients (13 HIV-positive and 32 HIV-negative) with Counts of patients reflect exclusions due to occasional missing data. Percentages may not sum to 100 due to rounding.
invasive SCCA. In the HIV-positive group, the 3 (23%) patients had relapsed. All relapses were due to local recurrence. In the HIVnegative group, 10 (31%) patients relapsed with 8 being due to local recurrence and 2 due to distant metastasis. The response duration was calculated for 25 of the 45 patients (9 HIV-positive patients and 16 HIV-negative patients). The 12-month relapse-free rate was 72% (90% confidence interval ͓CI͔, 41%-100%) for the HIV-positive group and 73% (90% CI, 52%-95%) for the HIV-negative patients. Median OS for the HIVpositive patients was 33.5 months, with a 24-month rate of 58% (90% CI, 34%-82%). Median OS for HIV-negative patients was 71.8 months, with a 24-month rate of 77% (90% CI, 65%-90%). The causes of death for the patients in the HIV-positive group were: anal cancer related (3 patients), 5-FU related neurotoxicity (1 patient), HIV related (1 patient), and unknown (1 patient). Therefore, HIV-positive patients had a shorter RD and OS than HIV-negative patients, but the differences were not statistically significant (P ϭ 0.89 for RD; P ϭ 0.49 for OS).
DISCUSSION
In this study, we evaluated our institutional experience with SCCA in HIV-positive and negative patients. The patient characteristics demonstrate that SCCA in our HIV-positive patients occurs at a younger age (median 47 vs. 57 years) and more frequently in men (89% in HIV-positive vs. 37% in HIV-negative). Our results are similar to a recent report from a multicenter study where the mean age and percentage of men in HIV-positive and negative patients were 48 and 62 years and 93% and 25%, respectively. 13 Chaio et al reported on 1184 patients with SCCA treated in the Veterans Administration Health System. Similarly, the median ages of those HIV-positive and negative patients were 49 and 63 years, respectively. 11 These demographic differences in SCCA in HIV-positive patients carry 2 important implications. First, a review of the SEER registry indicates a disproportionate and rising incidence in SCCA in young African American men. 2 This demographic change in SCCA may be in part explained by a rising incidence of SCCA in HIV infected patients in the HAART era. Second, gender is an established prognostic factor in SCCA with women having a better outcome with treatment as demonstrated in randomized trials 9 and in registry based studies. 2 The high incidence of men with SCCA in the HIV-infected patients may be a poor prognostic factor for that group of patients independent of the HIV infection.
In our study, HIV-infected patients were less likely to receive full dose of chemotherapy (45% in HIV-positive vs. 88% in HIVnegative). This difference in treatment was mainly due to concerns by the treating physicians regarding the increased toxicity in the HIV-positive patients and the resulting dose reductions were planned prior to the actual administration of chemotherapy. The toxicity profile observed in our patients was similar in the 2 groups except for acute radiation dermatitis, which was more common in the HIV-negative group. This may be explained by the lower dose of chemotherapy used in the HIV-positive patients. No significant difference in outcome of therapy (either RD or OS) between the HIV-positive and negative patients was observed. Both the HIVpositive and negative groups were balanced by their stage at initial presentation. The major site of treatment failure for both groups was local recurrence and the risk of local recurrence was also nearly identical for the 2 groups suggesting that the outcome of therapy is similar in the HIV-positive and negative patients. Similarly, the survival at 2 years for the HIV-negative patients was within the expected rates reported in randomized trials 8 -10 and was similar to that of the HIV-negative patients. Study limitations include the modest sample sizes, especially the number of HIV-positive patients, just 13, and the small number of deaths among that subgroup, Our results are in agreement with the largest reported series in HIV-infected patients with SCCA. That study included 175 HIVpositive patients and 1009 HIV-negative patients.
11 Their 2-year survival rates for HIV-positive and negative patients were 77% and 75%, respectively. Since this was a registry study limited information was available regarding the details of chemoradiotherapy regimens used and the observed toxicities. Oehler-Janne et al reported results on 40 HIV-positive and 81 HIV-negative patients with SCCA treated at multiple institutions. 13 Similar to our series, patients with HIV infection were less likely to receive full dose chemotherapy which was administered to 55% of the HIV-positive population and 72% of the HIV-negative group. Although the radiotherapy doses administered in the HIV-positive and negative patients were similar, the duration was significantly longer in the HIV-positive population resulting in a lower corrected dose. In contrast to our series, grade 3 to grade 4 toxicities were more common in the HIV-infected patients (50% in HIV-positive versus 31% in HIV-negative patients). The 5-year survival rates for HIV-positive and negative patients were 61% and 65%, respectively. However, the risk of local recurrence was higher in the HIV-positive patients (62% vs. 13%) which may be related to the lower radiation dose used. Several smaller series have reported comparable tolerability, local control, and overall survival in HIV-positive patients with SCCA as compared with HIV-negative patients. [17] [18] [19] In conclusion, in the era of HAART, the outcome with respect to local recurrence and overall survival of HIV-infected patients with SCCA appears to be similar to that of HIV-negative patients. A reduced dose of chemotherapy in the HIV-positive patients may yield adequate disease control with lower incidence of toxicity. Future trials evaluating lower dose of chemotherapy or intensitymodulated radiotherapy in HIV patients are needed to optimize therapy in this group of patients. 
